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1.0 P U R P O S E
The purpose of this Standard Operat ing Procedure (SOP) is to provide a standard method for
co l l ec t ing soil and vegetable sample s from residential gardens. T h i s SOP does not a p p l y to the
s ampl ing of frui t-bearing trees. T h i s SOP is intended for use by e m p l o y e e s of USEPA Region 8,
or contractors and subcontractors s u p p o r t i n g USEPA Region 8 p r o j e c t s and tasks. S a m p l e s
co l l ec t ed using this SOP will produce data that can be used to support risk evaluations.
Deviations from the procedures out l ined in this document must be approved by the USEPA
Region 8 Remedial Pro j e c t Manager or Regional T o x i c o l o g i s t prior to initiation of the s a m p l i n g
activity.
2.0 RESPONSIBILITIES
The F i e l d Projec t Leader (FPL) may be an USEPA employee or contractor who is r e spon s i b l e for
overseeing the residential vegetable garden sampl ing activities. It is the r e s p o n s i b i l i t y of the FPL
to:
1) Ensure that all f i e l d s a m p l i n g team members are f a m i l i a r with the requirements of this

S O P , and that all work is done in accord with this SOP and the s i t e - s p e c i f i c s a m p l i n g
plan, unless deviations are s p e c i f i c a l l y authorized by the appropr ia t e USEPA Region 8
personnel (Remedial Pro j e c t Manager or Regional T o x i c o l o g i s t ) .

2) Discuss with appropr ia t e U S E P A Region 8 personnel (Remedial P r o j e c t Manager or
Regional T o x i c o l o g i s t ) any situations which may require changes or devia t ions f r om the
S O P , or the s i t e - s p e c i f i c s a m p l i n g plan, and receive authorization and ins truc t ion on
appropria t e methods for dea l ing with unanticipated problems.

F i e l d personnel p er f orming residential garden soil and vege tab l e s ampl ing are r e spon s i b l e f o r:
1) Unders tanding and adhering to the methods and approaches s p e c i f i e d in this S O P .
2) Requesting guidance and instruction from the FPL whenever a s i tuat ion arises that is not

clearly covered in the S O P .
3. 0 E Q U I P M E N T

• S o i l augers - Various models of soil augers are acceptable and selection of the
s p e c i f i c brand and make of tool is at the di scret ion of the contractor i m p l e m e n t i n g
the f i e l d work. Augers are usually made of stainless s t e e l , and should be capab l e
of retrieving a cylindrical p l u g of the dimensions s p e c i f i e d in the s a m p l i n g and
analysis plan. In general, sample s of soil wil l be 2 inches in diameter and 6
inches in dep th . In all cases, the procedures recommended by the manufacturer
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should be f o l l o w e d with regard to use of the auger. Augers with d i s p o s a b l e p l a s t i c
sleeves may be employed to minimize the decontamination e f f o r t .

C o l l e c t i o n containers - p l a s t i c z i p - l o c k bags.
Trowel s - for extruding the soil f rom the auger; for d i g g i n g up plant s . May be p la s t i c or
stainless steel.
Glove s - for personal protec t ion and to prevent cross-contamination of samples. May be
p la s t i c or latex. Disposable, powderless.
Squeeze Bott le - for ho ld ing deionized water.
Deionized Water - for rinsing vegetable samples.
N v l o n Brush - for removing soil part i c l e s adhering to the surface of vegetables.
W i p e s - d i spo sab l e , paper or baby wipes. A v a i l a b l e for f i e l d sampling personnel.
S t a i n l e s s Ste e l K n i f e or Sci s sor s - for cutt ing off plant parts not included in the sample.
Field c l o th ing and Personal Protec t ive Equipment - as s p e c i f i e d in the H e a l t h and S a f e t y
Plan.
F i e l d notebook - a bound book used to record progress of sampl ing e f f o r t and record any
problems and f i e l d observations during sampling.
Three-ringLbinder book- to store necessary forms used to record and track samples
co l l e c t ed at the V B I 7 0 site. Binders will contain the Garden Soi l and V e g e t a b l e Data
Sheet , S i t e Diagram, and sample labe l s for each day. Example forms are provided in
Attachment 1.
Permanent marking pen - used as needed during sampl ing and for documentation of f i e l d
logbooks and data sheets.
Measuring tape or wheel - used to measure each garden.
Measuring tape or pocket ruler - used to measure the l eng th of soil core in the soil coring
device.
Trash Bag - used to d i spo s e of gloves and wipes.
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4.0 SAMPLING PLAN
At each garden se lec ted for sampl ing , s ampl e s of garden v ege tab l e s and of garden soil will be
c o l l e c t e d as de ta i l ed below.
4.1 Garden V e g e t a b l e S a m p l i n g
4.1.1 Measure the garden and Prepare a Diagram
Using a measuring wheel or measuring tape, measure the dimensions of the garden. If there are
no clear boundaries of the garden, measure to about six inches f rom the end of each row or
cluster of plants .
Prepare a diagram of the garden using the Garden S o i l and V e g e t a b l e Data Sheet (Attachment 1).
Indi ca t e the location of d i f f e r e n t type s of crops within the garden, as well as any anomalies in
soil color, soil texture, or any noticeable d i f f e r e n c e s among the p l a n t s (i.e., one side or patch of
the garden is dead). As a time saving mechanism, a coding system may be used on the site
diagram (c = corn, t = tomato, etc.), but the coding d e f i n i t i o n must be i n d i c a t e d in the plant type
section of the form (see Attachment 1). Record the locations of vegetable and soil sample s
co l l e c t ed f r om the garden, using a circled V for vegetable sample s and a circled 's ' f o r soil sub-
samples. F o l l o w the co l l ec t ion procedures as de ta i l ed below.
4.1.2 C o l l e c t i o n of L e a f y - T y p e Vege tab l e s
L e a f y - t y p e vegetables include crops such as l e t tuce , cabbage, beet greens, turnip greens, spinach,
rhubarb, pars ley, and cilantro. S a m p l e s of this type are c o l l e c t e d as f o l l o w s .
Use a new pair of gloves for every sample. S e l e c t one or more p l a n t s to co l l e c t for the sample ,
and mark the location of those p lant s on the diagram. The minimum amount that must be
co l l e c t ed is 100 g (wet weight). S a m p l e weight can be determined by the use of a balance, or it
can be estimated using an object that is known to be a p p r o x i m a t e l y l O O g , and comparing the
sample weight to the weight of that ob j e c t . It is not necessary to weigh the sample to pr e c i s e ly
lOOg.
Using the kni f e or scissors, cut off all of the plant material, as close as p o s s i b l e to the surface of
the soil. If the plant is very large, select half of the leaves, or ha l f of the head (cabbage, l e t tuce ,
etc.). Shake off any dirt, and using a squeeze bo t t l e f i l l e d with deionized water, rinse off the
surface of the leaves. H o l d the sample so that all of the water is draining off of the leaves and
back into the garden. Shake off as much excess water as p o s s i b l e be fore p l a c i n g into the z i p l o c k
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bag. If the sample is too large to fit into the bag, remove a small portion so that it will fit
securely in the bag. Do not f or c e the s a m p l e into the bag, as this may result in the bag opening
during transport.
S e l e c t two sample ID lab e l s , and attach one to the bag, and one to the appropr ia t e space on the
Garden Soil and V e g e t a b l e Data Shee t . All s ampl e s must be p la c ed immediately on wet ice to
minimize the chances of degradation prior to analysis.
F o l l o w the decontamination procedures described in S e c t i o n 5.0 to decontaminate any equipment
that was used. Remove d i spo sab l e gloves and p lac e in the trash bag for di spo sal .
4.1.3 C o l l e c t i o n of F r u i t - T v p e V e g e t a b l e s
F r u i t - t y p e vegetables include crops such as p epper s , tomatoes, zucchini, ye l low squash, summer
squash, okra, cucumbers, broccoli, c a u l i f l o w e r , e g g p l a n t , snowpeas, ye l low wax beans, green
beans, corn, celery, asparagus, brussels sprouts, artichokes. S a m p l e s of this type are c o l l e c t ed as
f o l l o w s .
Use a new pair of gloves for every sample. S e l e c t one or more p lant s to col lec t for the sample ,
and mark the location of the p lant s on the diagram. The minimum amount that must be c o l l e c t ed
is approx imate ly 100 g (wet weight). Refer to Sec t ion 4.1.2 for a de s cr ipt ion of estimating
sample weight in the f i e l d . Using the kni f e or scissors, cut off the plant part inc luded in the
sample. If the fruit is very small , select several ind iv idual s f r om the same plant , or use addi t ional
plants . Using a squeeze bo t t l e f i l l e d with deionized water, rinse off all visible soil adhering to
the surface of the f ru i t( s) . Shake off any excess water, and p la c e the sample into the z ip lock bag.
S e l e c t two sample ID labe l s , and attach one to the bag, and one to the appropr ia t e space on the
Garden S o i l and Vege tab l e Data Sheet. All sample s must be p lac ed immediately on wet ice to
minimize the chances of degradation prior to analysis.
F o l l o w the decontamination procedures described in Sec t i on 5.0 to decontaminate any
equipment that was used. Remove gloves and place in the trash bag for di sposal .
4.1.4 C o l l e c t i o n of Root-Type V e g e t a b l e s
Root-type vegetables include crops such as radishes, turnips, carrots, potatoes , beets, parsnips ,
rutabegas, kohlrabi, Jeru sa l em artichoke, onion, sweetpotatoes , leeks. S a m p l e s of this type are
c o l l e c t ed as f o l l o w s .
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Use a new pair of g love s for every sample . S e l e c t one or more p l a n t s to c o l l e c t for the s a m p l e ,
and mark the l o ca t ion of the p l a n t s on the diagram. The minimum amount that must be c o l l e c t e d
is a p p r o x i m a t e l y l O O g . R e f e r to S e c t i o n 4.1.2 for a d e s c r i p t i o n of e s t imat ing sampl e weight in
the f i e l d . If the root is very smal l , use m u l t i p l e p l a n t s to acquire the amount necessary for
analysis.
U s i n g the trowel, dig a circle around the base of the p lan t , then dig up the entire p l a n t , g en t ly
removing it from the soil. Shake off as much soil f rom the root as po s s i b l e , then use the kn i f e or
scissors to cut off the top of the p lant . Do not cut the top of the root port ion of the p lan t . If the
top of the plant is being sampled (beet greens, turnip greens, etc.), f o l l o w the procedures in
S e c t i o n 4.1.2 and prepare this portion of the sample before preparing the root portion. U s i n g a
squeeze bo t t l e f i l l e d with deionized water, rinse off all vis ible soil adhering to the surface of the
root(s). If there are s t i l l soil par t i c l e s on the root surface, use the nylon brush to remove all
visible soil partic le s . A f t e r brushing, rinse once more with deionized water. M u l t i p l e brushings
and rinses may be required to remove all of the soil. A f t e r the soil is removed, shake off the
excess water and p lac e the sample into a p l a s t i c z ip l o ck bag.
S e l e c t two sample ID labe l s , and attach one to the bag, and one to the appropr ia t e space on the
Garden S o i l and V e g e t a b l e Data Sheet . All sample s must be p la c ed immedia t e ly on wet ice to
minimize the chances of degradation prior to analysis.
F o l l o w the decontamination procedures described in S e c t i o n 5.0 to decontaminate any equipment
that was used. Remove d i s p o s a b l e gloves and p lac e in the trash bag for d i s p o s a l .
4.2 Resident ial Garden S o i l S a m p l i n g
Residential garden soil sample s will be compos i t ed , which requires soil c o l l e c t i o n f rom m u l t i p l e
(sub-sample) points. Thes e soi l s are then mixed and used as a measure of the concentration
averaged over the entire area (garden). S u r f i c i a l soil sample s (0-6 inch d e p t h ) will be c o l l e c t e d .
The surf ic ial sampling locations within a garden will be based on the c o l l e c t i on of vege tab l e
samples. At each vegetable sample location, a corresponding soil sub-sample will be c o l l e c t e d .
An independent chemical analysis will not be per formed for each of the sub-samples c o l l e c t e d
f r om each garden, because the goal is to determine the overall concentration hi the soil in which
the vegetables are grown. Rather, one compos i t e sample will be c o l l e c t e d per garden, cons i s t ing
of six sub-samples.
F o l l o w the s t e p s outl ined in S e c t i o n 4.1 b e fore c o l l e c t i n g any samples .
4.2.1 S u r f a c e S o i l C o l l e c t i o n
Before c o l l e c t i n g any sample s , mark the locat ion of each sub-sample on the site diagram, using a
circled 's ' (see Attachment 1). S u b - s a m p l e s should b e located a s c lo se a s p o s s i b l e t o t h e p l a n t ( s )
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being sampl ed . A minimum of three and a maximum of eight sub-samples should be included in
the composi t e for each garden. In gardens with les s than three sampled p l a n t s , sub-samples
should be c o l l e c t e d in an area that is surrounded by vegetables . Any anomalies in soil color,
texture, or p lant appearance (i.e., dead or di sco lored p l a n t s ) must be recorded on the Garden S o i l
and V e g e t a b l e Data Shee t .
Use a new pair of gloves to c o l l e c t the soil sample. New gloves do not have to be worn for each
sub-sample, since they will be composited in the same z ip lo ck bag.
Place the soil coring tool on the ground and pos i t ion it ver t i ca l ly . H o l d i n g the tool handle with
both hands, a p p l y pressure s u f f i c i e n t to drive the tool a p p r o x i m a t e l y six inches into the ground
while a p p l y i n g a sl ight twisting force to the coring tool. Remove the tool by p u l l i n g up on the
handle while simultaneously a p p l y i n g a twisting force. If the sampl e was retrieved s u c c e s s f u l l y ,
a p l u g of soil approximate ly six inches long should have been removed with the coring tool.
H o l d the soil coring tool horizontally or p lace it on the ground. Using a clean spatula or kni f e ,
remove the soil c o l l e c t ed at d ep th greater than six inches from the end of the sampl ing tool.
A l l o w this soil to f a l l back into the garden. Use a trowel to extrude the soil from the auger,
pushing the six-inch soil p l u g from the coring tool so that it f a l l s direct ly into the sample
container. Repeat the steps outlined above until all of the sub-samples have been co l l e c t ed .
S a m p l e preparation homogenization will be per formed in accord with the SalopreBPfqpara t i on* * •* » •* :^l->. ' . :^- .^*u;Jt e ; s;« s iSi; f . . '*;^Lls- 1 s :S.- i .Ti<6; 1 i . tSSOP (#MK-y3I7p : 05);
If s ampl ing equipment is to be re-used, f o l l o w the decon procedures outlined in Sect ion 5.0
be fore c o l l e c t ing the next composite sample.
43 S A M P L E T R A N S P O R T
A f t e r c o l l e c t i n g all of the samples , check to make sure that each sample label ID number
matches the ID number on the Data Sheet. S a m p l e s must be transported to the laboratory at the
end of each day, on wet ice (4°C). S a m p l e s should be packed so as to minimize degradation of
p lant material (e.g., soil sample s should be not be packed on top of l e a f y samples). Chain-of-
custody ( C O C ) forms must be included in each cooler. Forms should be sealed inside a p la s t i c
bag to protect against po s s i b l e water damage during transport. COC procedures are described in
the s i t e - s p e c i f i c sampl ing plan.
5.0 DECONTAMINATION
The equipment used for s a m p l i n g , inc luding augers, trowels, knives, and scissors, will be
decontaminated between d i f f e r e n t vegetable samples , separate soil composi te s , and f o l l o w i n g the
last s ampl e c o l l e c t e d dai ly. S a m p l i n g equipment will be decontaminated by the f o l l o w i n g
procedure: _______________________________________________
Technical Standard Operating Procedures S Q p N a i S S l .VBI70-##ISSI C o n s u l t i n g Group , Inc. - — — — - — -
Contract No. SBAHQ-98-D-0002
R:\Vasquez & I - 7 0 \ P r o j e c t Plans \SOPs\Phas e I H W e g S a m p l i n g S O P . w p d Page 7 of 8



• Equipment must be decontaminated i m m e d i a t e l y f o l l o w i n g s ampl e c o l l e c t i o n at
the l o c a t i o n / p r o p e r t y f rom which the sample was c o l l e c t e d .

• Equipment must be washed with a low- or n o n - p h o s p h a t e de t ergent and tap water,
using a brush as necessary.
Equipment must be t r i p l e rinsed with deionized water.

• A f t e r decontamination, equipment and too l s should be pro t e c t ed by p l a c i n g them
in clean containers and taking care not to a l l ow contact with surface soils.

All personnel and c lo thing should be inspected f o l l o w i n g sample c o l l e c t i o n at each proper ty and,
if necessary, decontaminated to remove any potential harmful substances that may have adhered
to them. Dispo sab l e , pre-moistened wipes will be available for personnel to wash their f a c e and
hands. Used gloves and wipes must be contained in a p l a s t i c bag and d i s p o s e d as municipal
waste.
6 .0 SITE C L E A N - U P
Each hole made in the garden must be b a c k f i l l e d ^itifclean t op s o i l and tamped down l i g h t l y .
Wherever po s s i b l e , soil that is removed, but not retained as part of the compos i t e s ampl e should
be replaced in the same hole.
7.0 RECORD KEEPING AND QUALITY C O N T R O L
Each f i e l d crew will carry a three-ring binder book that contains the Garden S o i l and V e g e t a b l e
Data Shee t , and sample labe l s . In addition, a f i e l d notebook should be maintained by each
individual or team that is c o l l e c t ing samples , as described in the s i t e - s p e c i f i c s ampl ing plan. At
the end of each day, the f i e l d crews will submit the site sketches and data sheets to the FPL.
Each sampled garden must have site sketches with vegetable sample l o ca t ions , soil sub-sample
locations, and sample ID labe l s , as described hi Sec t i on 4.1 and 4.2. Deviations from this
sampl ing p lan should be noted in the f i e l d notebook, as necessary.
For each proper ty, the notebook information must include:
e. date
f. time
g. personnel
h. weather conditions
i. sample i d e n t i f i c a t i o n numbers that were used
j. locations of any sample s and sub-samples that could not be c o l l e c t e d
k. d e s c r ip t i on s of any deviations to the Resident ial Garden V e g e t a b l e S a m p l i n g Plan and the

reason for the deviation.
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S a m p l e s taken from so i l s with vi s ible staining or other indications of non-homogeneous
conditions should also be noted.
F i e l d personnel will c o l l e c t the proper type and quantity of quality control sample s as prescribed
in the s i t e - s p e c i f i c s ampl ing plan.
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